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Abstract—Wild rats, Rartus norvegicus, R. exulans, and R. rattus, avoided
wire-cage live traps that had previously captured mongooses, Herpestes auro-
punctatus. Replacing traps soiled by mongooses with clean traps would increase
rat capture success and reduce a source of experimental bias.
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INTRODUCTION

Many animals utilize olfactory cues to detect potential danger from predators
(Griffith, 1920; Weldon, 1990; Ylonen et al., 1992; Epple et al., 1993; Jedrze-
jewski et al., 1993). Recently much interest has focused on the use of predator
odors to reduce damage by agricultural pests (Shumake, 1977; Sullivan et al.,
1988¢; Miiller-Schwarze, 1990; Mason et al., 1994). Predator odors have been
used to repel mountain beavers (Aplodontia rufa) (Epple et al., 1993; Nolte et
al., 1993), voles (Microtus spp.) (Merkens et al., 1991; Sullivan et al., 1988a,
1990a), pocket gophers (Thomomys talpoides) (Sullivan et al., 1988b, 1990b),
house mice (Mus musculus) (Coulston et al., 1993), snowshoe hares (Lepus
Americanus) (Sullivan et al., 1985; Sullivan, 1986), woodchucks (Marmota
monax) (Swihart, 1991), deer (Odocoileus hemionus) (Miiller-Schwarze, 1972;
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Melchiors and Leslie, 1985), elk (Cervus elaphus) (Andelt et al., 1992), and
sheep (Ovis aries) (Arnould and Signoret, 1993).

Predator odors can also substantially depress rodent population estimates
obtained by live trapping (Stoddart, 1976, 1982). Short-tailed voles (Microtus
agrestis) avoided traps scented with weasel (Mustela nivalis) anal gland secre-
tions (Stoddart, 1976, 1979, 1982). Capture success of Orkney voles (Microtus
arvalis) was lower in traps soiled with red fox (Vulpes vulpes) fecal odors
(Calder and Gorman, 1991) or stoat scent (Gorman, 1984). House mice (Dick-
man, 1992), wood mice (Apodemus sylvaticus) (Dickman and Doncaster, 1984),
and voles (Clethrionomys glareolus and Microtus agrestis) (Dickman and Don-
caster, 1984) shunned traps tainted with red fox fecal odors.

Personnel at the Hawaii Field Station of the Denver Wildlife Research
Center, US Department of Agriculture, routinely capture rats (Rattus norvegi-
cus, R. rattus, and R. exulans) for laboratory and field studies related to crop
pest management. Small Indian mongooses (Herpestes auropunctatus) fre-
quently enter live traps set for rats, potentially biasing trap results. We analyzed
trapping records from a study conducted on a Hawaiian sugarcane plantation to
determine whether mongoose captures affected subsequent capture success for

rats.

METHODS AND MATERIALS

We conducted the study at the Mauna Kea Agribusiness Company, Inc.,
a 6000-ha sugarcane plantation on the windward coast of the island of Hawaii.
We divided each of six fields with sugarcane 16-26 months of age into three
comparable sections of 12-18 ha each. We set 50 steam-cleaned Haguruma
wire-cage live traps (22 X 28 X 15 cm) along a 150-m transect starting from
an interior road and extending into the interior of each section. At each trap
site, we cleared an area approximately 30 X 30 cm to one side of the transect
and secured a trap directly on the ground with a numbered wire flag. We scat-
tered grated coconut along the traplines three days before baiting the traps with
coconut chunks and setting them. Between 0630 and 1200 hr on each of the
succeeding four days, we checked, rebaited, and reset traps as necessary; we
collected the traps on the fourth day. We identified and released captures at their
respective trap sites.

To determine whether capturing a mongoose in a trap affected subsequent
rodent capture success, we compared rat capture success during nights 2-4 for
traps that captured a mongoose on the first night versus traps that did not capture
a mongoose on the first night. We excluded traps with mongoose captures on
nights 2, 3, and 4 to avoid potential bias due to repellent effects and due to the
traps already being occupied and unavailable to rodents part of the time.
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TABLE 1. NUMBER OF MONGOOSES CAPTURED DURING 4 DAYS OF TRAPPING AND
SUBSEQUENT NUMBER OF RaTs CAPTURED IN SAME TRAPS

Day
1 2 3 4
Mongooses captured (V) 17 9 3 4
Rats subsequently captured in same traps (V) 1 1 0

“Two traps that captured a mongoose on day 2 subsequently captured another mongoose on day 4.

RESULTS

We captured 33 mongooses in 31 different traps during 3600 trap-nights
(Table I). Two traps that captured mongooses during the second day subse-
quently captured another mongoose during the fourth day; no other traps cap-
tured > 1 mongoose. Four traps captured mongooses during the final 24 hr of
trapping and thus had no subsequent chance to capture rats. Of the 29 traps that
captured a mongoose with trap-nights remaining, only two captured a rodent
during 72 subsequent trap-nights. Seventeen traps captured a mongoose on the
first night, of which only one (6%) subsequently captured a rat. This is a
substantially smaller proportion than the 208 of 869 traps (24 %) that did not
capture a mongoose but captured =1 rat on days 2-4 (P = 0.06, one-tailed
Fisher’s exact test).

DISCUSSION

Pheromones serve several functions in mammals, including regulating social
behavior, marking territories, and signaling reproductive receptiveness. Predator
odors generally attract other predators (Teranishi et al., 1980; Fagre et al.,
1981), and many commercial predator lures and baits utilize predator-derived
compounds (Blom, 1993). That only two of our traps captured >1 mongoose
may indicate that captive mongooses emitted a stress odor that repelled other
mongooses.

Most rodents are under intense selective pressure to assess and avoid pred-
atory risks (Lima and Dill, 1990). By signaling the recent presence of predators
in an area, residual predator odors may provide an early warning that enables
potential prey to avoid fatal encounters with predators. Such predator avoidance
behavior is widespread among rodents (e.g., Epple et al., 1993; Sullivan et al.,
1988a,b; Coulston et al., 1993; Swihart, 1991) and is generally resistant to
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habituation (Swihart, 1991; Amould and Signoret, 1993; Epple et al., 1993).
Rats form a major portion of the diet of mongooses in and around Hawaiian
sugarcane fields (Baldwin et al., 1952; Kami, 1964), and one would expect
them to avoid areas frequented by these predators. Clearly most of the rats in
our study avoided traps soiled with mongoose odor. This avoidance persisted
for up to three days after mongooses visited the traps.

Our results indicate that replacing traps soiled by mongooses with clean
traps would increase rat capture success and reduce a source of experimental
bias. Further investigation is warranted to explore the use of predator odors as
nonlethal repellents to reduce crop damage by rats.
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